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| Gauging and Meaſu cing | 


WITHOUT on” 


Inches or Diviſion: 


Being Twenty Times more Expeditious, | 


an Ten Tunes leſs Troubleſome, than 4 


the old Way by Inches; each Propo- 
ſition proved by the undeniable Prin- 


| printed. and Sold b . Morphew near 
| ners-Hall, and Richard Mount, at the Poſtern 


ciples of Arithmetick, and the Opera- 
tions wrought both Ways, and Com- 


ed for Proof. The whole being 


like Nature ever done before, humbl 
nious Gaugers and Meaſurers, 
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10 THE 


Honourable Commiſſioners 
OF HER 


MAJESTY: 
Revenue of Exciſe, 


THIS SMALL 


TREATISE 


Is humbly Preſented and Submitted to 
their Judicious Candor and Protection 


By their moſt Devoted, 
Humble Servant, 


James Lightbody. 


THE 


PREFACE. 


Great Artiſts in "Gauging, who 
have taken ſo much Pains in col- 
lecting of Lines of Numbers, Segments, 
and others, which were found out many 
Years before they were Born, and 
placed them upon ſliding Rules, which 
went by their own Names, could never 
think of any Thing new to facilitate 
the Practice of Gauging, and to leſſen 
the Labour of the Painful Officer, who 


Have often admired that thoſe 


I have often known ſpend an Hour in a Re 
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The P reface; 


Malt, or Brew-houſe, when that Work 
might have been done in a Tenth Part 
of the Time, had they known any other 
Way than the old Practice of breaking 
their Work into ſmall Pieces, and put- 
ting it together again into greater, as if 
a Man ſhould compoſe an Integer of 
+++and 5, when he might as well 
have call'd it 2 halfs at once. 
Though 282 is order'd- to be the 
Standard Quantity of Inches in a Gal. 
lon, what Occaſion has a Man to take 
Dimenſions by Inches, and then to di- 
vide the Number of Superficial Inches, 
roduced by Multiplication, 'by the 
um of the Inches in a Gallon; when 
he- may do it quicker, and cafier, by 
taking the Dimenſions by the Sq. Root of 
282, and not by Inches, the F ractions of 
282 > 
For fince - 282 Yiches was fte 
to be a Gallon, it conſequently Follows 


that this Number of Inches muſt, or 
| ought to be contain d in ſome Square 


Veffel, whoſe Side is the Sq. Rodt of 282, 
or LO that it is to be juppoſed a Pa- 
5 rella- 


The Prefate. 

rellapipedon , whoſe Baſe is one 
Square Inch, and Length 282 Inches. 
So that any Veſſel, whoſe Length is 
twice the Root of 282, and Breadth once 
the Root, muſt contain 2 Gallons. Or if 
its Length be 4 Roots, and Breadth 3, its 
Content muſt be 12 Gallons at an Inch 
in Depth ; for we are to conſider, that 
each. of thoſe Inches have Thickneſs, 
but the Root has none, being only the 

Boundary or Limits of a Gallon, as 
I ſhall clearly demonſtrate by the fol- 
lowipg Scheme. 

I tind the Root of 282 to be 16,796, 
ec. ſo that I ſuppoſe the Side of each 
Diviſion of this Scheme to be the Length 
in Inches of this Root. 


—_ 


AB ＋ 67, 184. 


ACS , 184. 
Square Cooler, 


Suppoſe this to be a 
67,184 Inches each Way, which is 
to Four Roots; the Area found by 


Squaring 


The P ref ace. 


uaring the Inches, will be equal to 
Area found by Squaring the Num- 
r of Roots, viz. 16 Gallons, for the' 
quare of 67,184, divided by 282, 
Foduces 16 Gallons, and ſo does Four 
huared. | 
This Line of Square Roots is adapted 
finding of Areas at an Inch deep; but 
ill not ſerve for Solids. 
Therefore I make the Cube Root of 
82, the Side of a Cube, which con- 
ins a Gallon, or the Side of ſuch a 
ube, which is equal in Solid Capacity | 
d a Gallon, viz. 6, 56. 
Note, That 282 18 4 ſurd Number. to 
hich there can be found no exact Root. 
ut that which is found will make no 
iſible Error in common Practice. 
Since 6, 56 Inches is the Cube Root 
282, and 16,796 is the re Root, 
any Ruler be divided into ſuch Di- 
iſions as ſhall be of equal Lengths to 
ither of thoſe Roots, — thoſe — 
epeated as oſten as there is Occa 
d Sub- divided into Decimal and Cen- 


elimal Parts, ſurely the 2 


The Preface. 
of any Streight-lined Figure, bei 
— Bay 1 Ruler, as if they we 
= by Inches, und Multipl 5 in 
one another without any Diviſio 
will produce the Area, 15 Solidit 
as the Nature of the Thing requires 
2 that there will be no Occafio 
8 for long Multiplications, nor Div 
on. 


Suppoſe the following Figure 
be a Cube, whoſe Sides are each op 
to Four Times the of t 
Cube Root of 282, viz. 6, 36, A, Þ 
8 the Surface, and E, F, th 
: Depth of the Cube. 


It's plain that ho Times 6,56, ſqua- 
d, and multiply'd by Four times 6,36, 
Depth, and de divided by 282, will 
6h 1 Cation val to Four ſquared, 
Jvltiph'd into Four; or the Cube of 
Pur equal to 64. 
1: About Three Years ago, at the latter 
d of my Treatiſe of Meaſuring, I'ad- 
ed a ſma | Taſte of the Line of Surfa- 
ces, 
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The Preface. 
ces, apply'd to Gauging without Inc 
or Diviſion, which was ſomething 
prizing at firſt View, but after it v 
ook d into, was approved of, and pi 
ticularly had the good Fortune to receii 
the Approbation of the moſt Lear 
and + greateſt Mathematician of t 
1 BRAN Sadiss Boon © 
Then I had ſome Thoughts how 
invent a Line for Meaſuring of Solic 
but Having but little Time to ſpare fro 
88 Buſineſs, I 7 not 8 

p ity of applying my Though 
cloſely to i; bi having happily cor 
municated my Mind to the Ingenio 
and unknown Mathematician, Mr. Fol 
Harwood, of Windſor, whoſe excellef 
Knowledge in that Noble Science is gre: 
I then with Pleafure went through th 
Labour of finding Lines, for, Streigh 
uſeful Applications thereof by famili; 
Examples; for thoſe who have a Min 
to make ſe of them, and leaves ever 
Man to his own free Will, to uſe whic 
„ Way he pleaſes, having both Ways & 

$5) A mon rate 
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The P er. 


Inciþſtrated as plain as poſſibly can be, 
g only beg of the Reader to pardon 
t wil Familiar Stile, the Errors of the 
d ps, and receive the Good Intentions 


ECE! 


I Well Wiſhes of the Reader's 


Moſt Humble Servant, 
CY 
zh | a | 
ad The Rules are made by that Ingenious 
la hrtiſt, Mr. Villiam Haddon, in Giltſpur- 


in ret, near Newgate, who I think is one 
erf the beſt Performers in making Mathe- 
icFnatical Inftruments that we have in the 


de gdom. 
ME 


te 


_ ORANDUM 


ther ll Gauge One the other Way 


or Content, conſequently off Uſe to 


F theHononrgbleC omiſſion 
22 Exciſe will be pleaſed to a; 
point their General Gauger to pre 
this new-invented Way of Gaugin 
I am ready to attend him, ani 
ſhall te I prove by the P m 


that I, or any Gauger, may Gaug 
Twenty Backs this Way, while ant 


JA 
and ſhall come exactly to the ſam 
Quantity of Liquor, either in Area 
the Management. nc 
I had the Honour to ſerve in the 
e fome Tears, in which Time. . 
J nevented oy 207 2 ba 


Roots, but never arrived to the, an 
Lixes Kos AY 12 
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New ART 
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WITHOUT; 


ches or Diviſion. 


the 

% Think it is a General Topick, that 
by Þ whatever Rule is leaft - intricate, 
he L and ſooneſt perform'd, is preferable 
i [that which is more — 
1 edious, 


E 


* es © Yo or IR CG. ER. 


. the Work infinitely more tedious th 
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us, who will be very unwilling to Lea 


(16) 
tedious, provided it anſwers the ſa 
End, and correct. 
That Noble Invention of Logarith 
has been of ſuch excellent Uſe for 
Conciſeneſs in Arithmetical Calculatio 
that the Name of the Author, or ff 
Inventer, is Recorded amongſt the f 
Rank of the -moſt Learned of 
Ages, and his Logarithms are uſed in; 

ations. = r 

Before the Logarithms were invente 
there were ſuch a Number of troub 
ſome Operations required, that it ma 


it now is, but as ſoon as ever Logarith 


a 
a imbraced by the Learned, and 
diſperſed into all Nations, that they | 
came the Darling of Perſons Mathen 
tically inclined, and the old tedio 
Ways quite left off. 
[ have no other Reaſon to doubt n 
Inyentions being received, but that 
has the Misfortune of being Calculati 
for the Uſe of thoſe of a meaner Ge 


peared in the World, they were 19 


W 
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(17) 
off their old Way, tho* Ten times more 
tedious, and abundantly mote ſubiect 
to Errours than this. 

Surely thoſe whio underſtand the 
Rule of Practice in Meaſuring, by taking 
the Dimenſions in Feet and Inches, 
and multiplying Croſs-ways, as in the 
following Example inſtead of taking 
the Dimenſions in Inches, will believe 
the ſhort Way the beſt; 


| Exampl es. | 
Inches: Feet. Irich. 
54 


Length 


Bread ah ——30 


935 © - 
720 II 


& 8 

is 

| r44)1620(1 I. 9 3 0 
5 

3 


But if there can be found a ſhortet 
Way than this it will be {till better, 
ad more to be valued by the dexterous 


Artiſt, 
B. f 


—_ 
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(18) 
My Deſign is to introduce a Way of 
Meaſuring Surfaces and Solids with- 
out Inches, Feet or Diviſion, only by 
Lines compoſed of the Sides or Boun- 
daries of a Cubical Gallon, being equal 
to the Square or Cube Roots inſtead of 
Inches; by which Lines any Perſon 
may Meaſure or Gauge any Surface or 
Soltd with Ten times the Eaſe, and in 
the Twentieth Part of the Time, they 
can do it by the Line of Inches, as will 
plainly appear by working the ſame 
8 Ways, and comparing 
them. ＋ 8 ies 
I ſhall, firſt begin with ſome Exam- 
ples in Gauging, by which it will ap- 
pear what Time is ſpent in the 
Way now uſed, and how eaſie, and 
ſpeedily, it may be perform'd this 
Way. _. fed 


be L 
ta xi 
or - | 
the 
Bee: 


his L 
1 


uD1cai 
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r oth 
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( 19) 


he Deſcription of the Line for 
taking Dimenſion of Squares, 
or - Oblongs, &c. and finding 
the Areas at an Inth deep in 
I Beer or Wine Gallons. 


his Line is only fitted for Beer Are4s. 


HE Law hath directed that a 
Gallon of Beer ſhall contain 282 
ubical Inches, and. a. Gallon of Wine 
31, that is, ſuch a Square, Oblong, 
r other Form of Veſſel, whoſe Super- 
cial Area of the Baſe is 282 Inches, 
r 231, and Depth One Inch, or a Pa- 
allelepipedon of One Inch Square, and 
282 Long, contains juſt a Gallon; 
Then ſince 282 is the Supetficial 
res of the Baſe of a Square, which 
olds.a Gallon of Beer at an Inch in 
Depth, that Square muſt have a Side 
qual to the Square Root of 282, viz. 
16,796, ſo that any Number of thoſe 
F 2 Roots 
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| call'd Number 1, being the Firſt Roo 


thoſe Roots, or Lengths, are divide 
and ſub-divided into Tenths, and Hu 
_ dred Parts, 
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( 20) 
Roots being multiply'd into one an 
ther, will produce the ſame Number 
Gallons, without any Diviſion, as i 
Inches were multiply'd into Inches, 
divided by 282. 
Now I divide the Rules into Squai 
Roots thus. 
I ſet off upon a blank Ruler t 
Length of 16,796, and that Length 


the Second Length of the Root will | 
33,63 the Third 50,4 ; and the Fourt 
will be 67,18, Oc. and every one 


Frandle of Squares, Oblongs, and 
Triangles. 


A Triangle is only half a Square o 
Oblong, and is meaſured as ſuch, bi 
finding a true Perpendicular, and mul 
tiplying half the erpendicular i into thi 


whole Baſe, and dividing as if it were 
Square or 'Oblong. 


Suppol = 


i = = * Y * KS. 
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( 21 ) 

ESippoſe the Dimenſions of an Oblong 
oler were taken in Inches, and the 
geſt Side be 50,4, the ſhorteſt Side 
6. Multiply 50,4 by 33,6, and 
ide by 282, and the Area will be Six 


Juat Ions. 

t 
th Example. 
7 By Inches. By Roots. 
ngth—50,4 Length 
„ Neadth— 33, — Breadth=2 
a 304 , 01 

1512 
1512 
282) 1693, 4406,00 Gallons. 
= 1 


But the Dimenſions being taken b 
Line of Roots, the longeſt Side wi 
Three, equal in Length to 50,4 on 
Line of Inches, and the ſhorteſt Jide 
Il be Two, equal to 33,6 Inches, 
n theſe Dimenſions, Two and 


B3 Three 


, 
ö 
i 
1 
1 
5 
j 
| 
| 
i 
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Six the Area, equal to the other, whi 
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C993. 
Three being multiply d as above, gi 


was taken by Inches, and requires b 


one Tenth Part of the Fi igures, a = 
without any Diviſion. l 
We ſhall ſuppoſe another Back to | 
564,8 in Length, by the Line of Inc 
es, which is equal to the Numb 
3,62 on the Line of Roots, and | 
Breadch 336 Inches, equal to the Nur 
ber 20,01 on the Line of Roots. 
Examples i in * EX: ob 
Length—564.8 _ _ 
Breadth— 336 8. 
33888 7 
16944 20 
in 
ec: ON 5 
8 8(672,9 dre? in. 0 G 
| 2037 
832 0 .1 1 
2688 . r! by 
150 2 


P Exa 11 


C23) 


Example in Roots. 
Length 3,62 
| Breadth — — 20, or | 
to . 
Inc 3362 
umb 67 24 


1 lth. tied Y 


672,7362 Sei in Gallons. 


This is one of the very la largeſt: Backs 
al England, and yet the Difference ; is 
wo Tenths of a Gallon, which 

— be occaſion'd by the Difference 
of taking the ds "By for the Rule 
1 7 hams upon an undeniable The- 


""Mattiph thoſe Area by the Depth 
in Inches, and Tenths of an Inch, and 
the Product is always the Content in 
Gallons and Parts. 

I doubt not but that the un rejudiced 
Artiſt will grant that this Way is not y 
only the quickeſt, but the moſt correct, 1 

by Reaf cafon it is nor © liable, 10 Errors, . 


B 4 
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Inches in urfice Il to one Gallon at 


024) 
as that which requires a long Multi- 
plication and Diviſion. And it is ſure, 
that as Square or Cube Roots are only 
the Boundaries of Quantities, Quantities 
ought to be meaſured by Roots, and not 
by Inches, which are only Fractions of 


Roots. 


The Deſeri apres of * Line for 
raking the Dimenſions of 
lar Veſſels, ae 5 
ü 27 14. Bo 185" 


dw EE = 62 the Divits 
for Squares or ſtreight Lined. Fi- 

gures in. Beer Meaſure, ; and 231 for 
Wine, ſo is 359, 1025 the Diviſor for 
Circular or Curved Veel. and 294 
for Wine. r 
359, 1025 is the Squas = of the Diamer 
ter of that Circle Whic contains 282 


an Inch in Depth. And 


(25) 


- And the®Square Root of 359,1025 

„is 18,95, of which Length I make my 

7 Ml firſt Diviſion for Beer Meaſure on the 

s Wl Rule; for my Line for taking the Dimen- 

t fions of Circles, and call it 1, and the 

Second Diviſion or Length, I make at 
37,9, my Third at-56, 85, Ge. 


Example of Cylindrical or O 7 eſſels. 


1 An Oval muſt be reduced to a Cyr 
linder, by multiplying the ſhorteſt Bi- 
ameter into the longeſt, and the Square 
Root of the Product is the Mean Di- 
ameter, then work as if it were a Cy- 
linder. 
Suppoſe the "a of a Cylinder 

to be 37,9, the Dimenſions being taken 
by the Line of Inches. 


ter of the Fruſtum of a Cone. 


(26) 
Run by the Line f Inches. 


$797 8 e the Dan, divide 
37:98 489 for cer, 3 
Wine, or multiply + | 
2471 8 Cireumf, by z the 
2653 Diam. and divide by 282, 
1137 or 231, which will an- 

— the ſame. 1 


359) Man Area * Gallons, 
0 at 


Example 5 th ries if lues. | 


The Diameter being taken by the 
Line of Roots, it will be Two 
Roots, ec to 3,79 Inches. 


Diam. 2 
2 


4 Area in Gal. equal to the other. 
Jo find the Area of the Mean Diame- 
The 


Cp yay” TE. 


i 


The Mean Diameter between. A and 
B near enough, in common Practice is 
found thus. 

Add + the Difference of the Two Di- 
ameters A and B to the leſſer Diamet eter, 


and that 1s the Mean Diameter. 
Example i in 1 nchen. 
Ly | 
74 Difference of Diameters 
. zel the Difference. | | 


31,46 5 Mean Diameter, : 


Fi FO K A — 3 , as. 1 abs - +. 


| (28) 

1 This Mean Diameter being Squared, 

. and the Product divided by 359, gives 

1. the Area in Beer Gallons, or divide 
4 by 294 for Wine. $ 
1 31,46 f Area. 

1 31,46 339989, 73 162,7 56 

ih . 

il | 12584 — 

| | 3146 2043 

1 9438 2481 

„ — — 327 

* 989,73 16 

} Examples tn Roots, 

[ To find the Mean Diameter by the 

8 Line of Square Roots, work as in Inches, 

1 thus. 5 N 

| A36,4 Inches on the Line of Inches, 

1 is equal in Length to 1, 92 on the Line 8 
| h of Roots; B 29 Inches is equal to 1,53 M 
on the Line of Roots; then, l 
| A 


A 
· 


2 >. a 6 


629) 


4 1,92 
B==1,53 


. 39 Difference of Diameter 8. 


513 7 Difference. 
1,53 Leſſer Diameter add. 


— —ꝛ—ꝛ2ꝛ—24. 


1,66 the Mean Diameter. 
1,66 


2, 7556 the Area in Gallons. 


To find the Area of the Fruſtrum of a 
Spheroid. 


Firſt find the Mean Diameter thus, 
Subſtrat A B. from C D, and mul- 
tiply the Differ. by ,7, add the Prod. to 

the leſſer Diam. and that's the Mean 
do the like with C D and E F. 


Find 


Find a Mean between A B and C D, 
and another between C D and EF, as 
directed above. 


A B=26 CD 0 C0 0 


C D 30 A 826 E F=24 
E F=—24 — — — —— 
GH—20 pd 247 Fs, 
S 7 


M. 2,88 Mean. N. 28,2 M. 


| M the Mean of the upper Fruſtum, and 
N the Mean of the lower one. _ 
c 


(31) 


The Square of each Mean Diameter 


; 
divided by 359, produces the Fruſtum 
in Beer, 5 * for Wine a 
The half of the Sum of thoſe Two 
Means may paſs in Practice, which will 
be 28,5; but the true Geometrical 
Means is the Square Roots of the Re- 
ctangle of the Diameters, A B into CD, 
and CD into E F; but the Difference 
of the Diameters from Bung to Heads, 
are ſo many and various in ſuch Veſſels. 
that it is very Erroneous to reduce any 
Curved Cask, other than ſuch Casks as 
are near a Cylinder to a Mean Diameter, 
becauſe the Difference of all their Di- 
menſions are fuch, that ſuppoſe Three 
Inches from the Head to the Liquor's 
Surface were wet, and it ſtood with its 
Axis Perpendicular to the Horizon uper 
that End, there would be Five Gallons 
in it ; but ſuppoſe that it were reverſed, 
and ſtood upon a Head equal to the Di- 
ameter at the Bung, and Three Inches 
ret, then would there be near Eight 
Gallons in the Cask or Tub; which 1 
hink is ſufficient to prove there can be 


ng 


—_ J . 1 


5 ( 32 ) 255 
no true Mean in Practice, for a tho- 
rough Area; but taking 4, 5, or 6, ſez 
veral Diameters, and from them ſo ma- 
ny Areas, is better. 

We ſnall not trouble ourſelves about 
Areas in this Caſe, but fhall find the 
Solid Capacity by Inch Meafure, and 
then by Root Meaſure of the Middle 
Fruſtum of a Speroid, ſuch as a Hogſ- 
head. ' For having agreed upon your 
Mean Diameter, work as in the fore- 
going Rule, by Squaring, Dividing, or 
Multiplying, either by Inches or Roots. 
| Thoſe Examples are ſufficient to ſhew 
you the Uſefulneſs of the Line of Roots, 
and the Uſeleſneſs of Inches in taking 
Dimenſions. - 

I ſhall now begin to ſhow. you the 
Uſe of my new-invented Line of Solids, 
never thought of by any Perſon before 
myſelf, and ſhall apply it to Gauging 
all manner of ſtreight-lined Figures, 
ſuch as Triangles, Squares, Oblongs, 
Polygons, Rhombuſles, Trapezias, and 

Prifms, e 


Thi 


and d 


( 33) 


The Deſcription of the Line of 
Solids, and its Uſe in Gauging 
Streight-lined Figures. | 


As the Diviſions on the Line for 
taking the Dimenſions of Streight- 
lined Veſſels, to find their Areas, are 
the Square Roots of 282, ſo this Line 
1s compoſed of Cube Roots of 282, or, 
231. 

For if Square Superficial Meaſuring 
is to be perform'd by Square Boundaries, 
ſo Solid Meaſuring muſt require Cubick 
Boundaries. 

Therefore I have made the firſt Divi- 


fon on the Line equal to the Cube Root 
of 282, viz. | 


6,56 and call it 1 
13,.12ññłÄ150 
19,7 ====3 


26,3) =====4, &c. 


and divided 1t into Decimal and Cente- 
N ſimal 


( 34 ) 
ſimal Parts, as before, fo that I uſe it as 
if it were divided into Inches and 
Tenths, both in taking of Lengths, 
Breadths, and "Thickneſs. | 
As thus, ſuppoſe I were to know how 


of Inches. 


282, or 231, and the Quotient is the 
Content. 


many Gallons of Beer a Square Cooler, 
or Tun of 52,48 Inches deep, and each 
Side 65,6. Inches long would contain, 
the Dimenſions being taken by the Line 


I Multiply the Length of the Side by 
its ſelf, and multiply the Product by the 
Depth, and that Product I divide by Þ 


. 0 * 
Nd de rr "7 
U k 4 2 7 l 23 
or” bly 3 * 


(359 


65,6 
65,6 
3936 Cont. in a Gal. 
3280 282)225840,3328(800 
3936 1844 
— — 1620 
4303,36 2103 
52,48 1293 
— 1652 
3442688 2428 
1721344 172 
860672 
2151680 
225840, 3328 


I ſhall work this Example as if the 
Dimenſions were taken with the Line of 
Solids, and compare them together, to 
ſee the Difference as to the Number 
of Figures, and Trouble in the Opera- 
tion, which I hope will convince any 
Artiſt of the Uſefulneſs and Excellency 
of thoſe new-invented Lines. 


C 2 65,6 


3,0 


(036) 
65,6 Inches being the Length of the | 
Side, is equal in Length to the Number 
10 on the Line of Solids; and the Depth 
52,48 Inches, is equal to the Number 
Eight on the Line of Solids. : 
Now ſuppoſe I have taken my Dimen- 
_ by the Line of Solids, I ſet it down 
thus, 
Side = 10 on the Line of Roots. 
10 
100 the Square. 
8 the Depth. 


8co Con. in G. equal to the other 


So that you ſee here are but Eleven 
Figures, and there are in the other Way 
102, beſides the Trouble of Two long 
Multiplications, and One long Diviſion 


To find the Solid Content of the F ruſty | 
of a Square Pyramid. 


Dt, each. 3 y the Line of Inc 
; Subſtrai 


( 37 ) 
Subſtract B from A, add + of the Square 
of the Difference to the Reſtangle of A 
and B, and you have the Area in Inches, 
divide by 282 Inches, and you have the 
Area in Gallons, multiply by the Depth 
for the Content. 
A the Side at the Top, B the Side at 
the Bottom, E B the Depth. 


n 


* 1 


" 
| 
[ 
N 
| 
N 
i 
XN 
4 


a). Þ 
A=45,8 45,8 Sic 
B=32,8 32,8 of! 
. — to 8 

13,0 3664 4 
ä 916 | = A= 
57 1374 31 

39 7 1 
13 1502,24 : 

. 56,3 [ 

3)169(56,3 _ - t 1 

19 1558,54 theSuperf. 3 
10 ; 

282)1558,54 ( 552 
1485 39,4 Depth. 

0754 — To j 
$96 2208 / C 
4963 0) 

{| 
— R 
Content 217,488 Gallons. fall 
| on 
y the Line of Solids. Side 


Longeſt Side A is 45, 8, equal on the mull 
Line of Cube Roots, to 7, the ſhorteſt} Per; 
» Side 


rere — = - = = 


(39) 


Side B is 32, 86, equal to 5 oh the Line 


ol Roots, and the Depth 39,4, is equal 
to Six on the Line of Solids or Roots. 
} A7 7 
1 f 
. 2 35 l | _ 
£ 1,0 6 
217,8 ; 


To find the Solid Content in Beer or Wine 
Gee, a Solid Trapezia, or a Back 
of the following Form. 


Reduce it into Triangles, by letting 
fall Perpendiculars from the Angles up- 
on the neareſt Point of the oppoſite 
Side, or common Baſe, and find the 
Superficial Areas of each T riangle, by 

he multiplying the half Baſe by the whole 
t Perpendicular, divide the Sum of them 
de C4 by 


(49) 


by 282, or 231, and multiply the Qua- Half 
tient by the Depth, and you have the | Half 


Solid Content in Gallons. 
Example by Inches. N 
AB CD a Trapezia, B D the Com- 5 


mon Baſe, A E and F C Perpendicular, 
CH the Bm. 


| 


4 — 
* 
. 

* 

* 

* 

1 

* 

2 


(41) 


Half AB 39:4 is 19, PB 1182 DB 118,2 


Half F G 26,3 is 13,1 19,7 13,1 
826,3 13,1 GRIP — 
8274 1182 
10638 3,546 
11 1 
2328,54 1548,42 
1548,42 
282)3876, 96 ( 13474 
. 1056 26,3 
5 2109 e INORG 
1356 4122 
228 8244 


2748 
the Content in Gal. 361,362 


e ee AE 
- 3 \ $23 a 1» * & 


( 42 ) 


AE 39,4 Inches) mo 6 | 


'on the : 
Line of 
Solids, | 


FC 26,3 Inches C2) 4 
GH 26, 3 Inches 8. 


— 4+ 
B D118,2 Inches ) & FC 18,67 


Half of 6 is 32 18,07 . 18,07 
Half of 4 is 23 2 3 


ens | ea] 
361,4 Content. ang 
fici 


The Content both Ways are equal Nt 
only in the Decimal Parts, there are or 
near 05 Difference, all which are occa- or 
ſion d by Remainders. B. 

All other Streight-lined Figures, 
ſch as Poligons, Priſms, Rhombuſſes, 
Oc. are meaſured by reducing them 
into Triangles, Oblongs, or Squares, by 
raiſing or letting fall Perpendiculars, as Io. 
you ſee in the Trapezia, and the annexed th 
Schemes. | Priſm, ter 


(43) 


Rhombus 


Pol on. 


From the Center of a Poligon to 
each Side, divide its Surface into Tri- 
angles, as A B C, multiply the Super- 
ficial Area of one Triangle by the 
Number of Sides, and divide by 28a, 
or 231, for the Area in Gallons of Beer 
gs Wine, multiply that by the Depth 

For a Rhombus multiply the Per- 
pendicular A B into the Side C B, 
and you have the Area in Inches, divide 
by 282, you Ew Area in * Gal- 
lons; or by. 231 for Wine, multiply b 
the Depth B 5. and you * he Gor 
tent in Gallons, For 


( 44 ) 
For a Priſm, find the Area of the 


Triangular Surface AB C, by multi- 
plying the half of the Perpendicular BE 
into the Side AB, and divide that Su- 
perficial Area by 282, or 231, and PF 
multiply the Quotient by the Depth, 


and you have the Content, 


ote, Theſe Rules are in Caſe you | 
have'taken your Dimenſions -in Inches ; Þ 
but if you take your Dimenſions by the 


Line of Solids, as before dire&ed, then 
you only multiply the Superficial Area 
into the Depth, and you have the Solid 
Capacity in Gallons without any Di- 
viſion. 

As for Example, ſuppoſe the Dimen- 
fions of the Rhombus be taken by the 
Line of Solids, and were found to be 


A B=6 which 1s equal to 39,4 Inches. 
C B=7 which is equal to 45,8 Inches. 


FA 7 
B D=6 which is 39,4 Inches. 


254 Callons of Neve 36 thn Lupe. 


F - 408] 


If the Dimenſions had been taken in 
E I Inches, it would have required Two 
- © Multiplications, and One Diviſion, and 
d at leaſt 62 Figures, whereas this is per- 
, form'd by Two ſhort Multiplications, 
and in Eight Figures. 
u The Content of a Pyramid and Cone 
- © are found by multiplying the Area of 
e © the Baſe by - of the Altitude, and di- 
n © viding by the proper Diviſors for Beer, 
2 Wine, Stone or Timber, viz. 282 for 
d Beer, 231 for Wine, or 1928 for Stone 
= or Timber. Note, Thot are the pro- 
per Diviſors, when the Square Areas 
- in Inches are found. But, 
e Its cuſtomary in a Cone to Square the 
Diameter of the Baſe, and multiply by 
+ of the Height, and divide by 359, or 
I 294 for Beer or Wine, or multiply the 
Square of the Diameter by the whole 
Height, and divide by 1077 for Beer, 
or 882 for Wine. 
To find the Content of the Cone by 
the Line of Solids, the Diameter of the 
Baſe being Seven Roots, and Height 


ff 212 Roots, or Numbers on the Line of 
Solids. Sub- 


p „ 
i 
: 
* 
wn 
N 
FL 
\ 
8 * 
{ > 
1 
: 4 
: 


. 


the Diameter; thus multiply the Dia- 
meter by 3,14, and you have the Cir- 


88 „ — — — — 
— - : — 2 — — "= - 
"4 = Es 2 1 3 = — -- 
* ” 
LY 


I find the Area of the Paſe by multi- 


Perpendicular. S 8 b 
plying half the Circumference by half J 


5 


cumference. Therefore, 
3,14 


Diam. =7 0 
8 in 

21, 98 tite Circumference. C 
55 : 0 
10, 99 ; the Circumference. fe 


3.5 < the Diameter. 


= 


38,465 the Area of the Baſe. 
12 the Depth. 4 


76930 
38465 
461,580 the Con. in Beer Gal. If 


( 47.) 


„If this Operation had been perform'd 
, by Inches, it would have required above 
e Six times the Number of Figures; but 
this being a Circular Solid, the follow- 
- be Line, which 1s adapted to Circular 
Bodies only, would have perform d it 
more caſil 7. 


wv 


The Deſcription and Uſe of the 
Circular Line of Solids, in Gaug- 
ing Curꝰ d- lined Figures, ſuch as 
Casks, when the Dimenſions are 
found by Squaring the Dia- 


meters. 


SINCE 359, 1025 is the Square of 
that Diameter, which holds a Gal- 
lon at an Inch in Depth of Beer, equal 
to 282 Solid Inches, and conſequently 
the proper Diviſor for dividing the 
Squares of Diameters by, to find the 
Area in a Square Capacity; I have aſ- 
ſerted that the Square Root of theſe 
Numbers, viz. 17, 14, and 18,95, are pro- 


PET 


Fr = 
px to be the firſt Diviſions on the Line 3 
or finding Areas. Therefore the Cube | 
Root of 359,1025, ought to be the firſt 
Diviſion on the Line of Solids for Cur- 
ved-lincd Veſſels for Wine or Beer Mea- 
ſure, and is found to be 7,1075 for Beer, 
the Cube Root of 3 59, 1025, or 6, 56 being 
the Cube Root of 294 for Wine, as near as 
need be in Practice, or can be brought 
from a Surd Number; and are the Sides 
of ſuch Cubes which will reconcile a 
Square without, to a Square equal: For] 
the Squaring the Diameter gives a Sur- 
face too large, therefore the DiviſorÞ 
359 was uſed, being the Square of the 
Diameter of ſuch a Circle, which held] 
a Gallon on an Inch, conſequently. the] 
Cube Root of that muſt be proper. 


* 


Th: 


( 49) 


The Diviſions on the Circular Line of So- 
lids, are theſe for Beer Meaſure. 
H E firſt Diviſion is the I 7 

f 


| 
- ? 26” 7,1075 Inches, being the 
he Root of 359 1025 Markt 


; 
. 


9 ＋ he 2d Diviſion is 14, 2156 12 
* = The 3d Diviſion 28,3225 13 S 
i | The 4th Diviſion 28,43 8144 8 
= The 5th Diviſion 35,3375 815% 
b pd 12 
s ze sth Diviſion 42,645 ( 5 161 
1 The7th Diviſion 49,7525 7 
IvIBON 4 421 
or The $th Diviſion 56,86 8 


or The Firſt Diviſion for Wine Meaſure is 
6,65, the Cube Root of 294. 
Take the Dimenſions of any Cask, with 
The Lines divided ſo as if you were taking 
It in Inches, and multiply only as is here- 
iter made plain by Examples, and you 
nave the Solid Content of any Cask as ex- 
Ct as if it were taken in Inches, and Ten 
imes more eafie. _ 
There are Three Varieties of Shapes or 
orms of Casks, viz. the Middle Fruſtun 
t a Spheroid, the Fruſtum of a Parabo- 
ck Spindle, and the Middle Fruſftum of a 
Hperbola; I deny any Cask to be the Middle 
D Fruftum 


be 


650) 


Fruſtum of Two Cones, abutting on a common 
e, as ſome aſſert. 3 | p 


To Gauge the Middle Fruſtum of a Spheroid, Þ 
whoſe Head Diameter is 21,32 Inches, 
equal to Three on the Line of Circular 
Solids. Bung 24, 877 Inches, equal to 35 on Þ 
the Line of Circular Solids, and Length 
35,5 Inches, equal to Five on the Line. * 
Ihe Cntent is requir'd by working by Roots 
and Inches, and comparing them. | 


Head —— 21332 equal on the New Line to 3 
Bung C D 24,87 equal to ——— — 3, 
Length E F 35,5 equal to — 5 


TO Twice the Square of the Bung Diameter, 

add Once the Square of the Head, multiply 
that Sum by the Casks Length, and divide by 
1077 for the Content in Beer, if you Work by 
Inches; but if by Roots, and have taken th: 
Dimenſions by the Line of Circles, then the 
Double Square of the Bung, and the Square f 
the Head Diameter, added and multiply'd into 
the Length; gives the Content at once. 


to77. 


Exam 


Example by Inches, 


Bung Diam. 24,87 Head Diam. 21,32 


i | 24587 21,32 
2 — N e ; _ 
5 17409 4264 
1 19896 6396 
n 9948 2132 
th 4974 4264 
k. * : ITY — — — 
4 bg 445542 4 
12370338 oub. Sq. of the Bung Diam. 
* 454,544 Square o the Head Diam. 
3 2. 15915762 
; 3555 Casks Length. 
79578810 
79578810 
| 47747286 
—— 
7650095532446 Beer Gallons: 
2 2650 x 
4969 
6615 
1535 
458 
D 2 Example 


2 


52 
Example by the Line of Circles. 


Bung Diam. 3,5 This Way requires but 10 Fi- 
Head Diam. 3 gures, and the other 147 at | 


et — 
„r 


i N leaſt . \ 
90 10,5 
i} Cor 
5255 8 Bun 
* „Wet 


There are other Ways of Gauging Casks, IF 
ſuch as Mr. Ozghtred's and Mr. Caſwell's, bur 
take which Way you pleaſe, the Dimenſions 
being taken by the Line of Solids, and thoſe | 
Dimenſions being multiply'd into one another, 
as before, infallibly reſolves the Queſtion: 

To find the Ullage of a Cask Lying by Inch- 

U 


6 
? 
lag 
4h 


es, and by the Circular Line of Roots. Suppoſe 0 
the Middle Fruſtum of a Spheroid, whoſe Content Dim 
is 57 Gallons, Bung Diameter 25,8 Inches, if yo! 
Wet Inches 17,2, the remaining Liquor re- TI 
quired. | | cular 

Add a competent Number of Cyphers Deci- will | 
mal Ways to the Wet Inches, and divide by 3,6 


the Bung Diameter, and if the Quotient exceed 
50, add to it a Third Part of what it is above 
5c but if under 50, ſubſtract a Third Part 
of what it wants of 50, multiply the Sum by 
the Content, and you have the Remaining 
Liquor. : 


Example 


C $3) 


k Example by Inches, 
5 25,8) 17200) „65 
1720 450 
{ 172 — 

; 3),160),053 
Content — 57 Gallons 10 466 
* Bung Diam. 25, 8 Inch. 1—— 
Wet Inches 17,2 713 


. 3565 


ö 49,641 Gallons. 
Example by the Circular Line of Solids. 
Work the ſame Way when you take your 
Dimenſions by the Line of Circular Solids, as 
if you had taken them by Inches. L 
The Bung Diameter being taken by the Cir- 
cular Line, will be = 3,63; and Wet Inches 
4 will be 244. | 


y 3,63)2,4000 ( ,65 
1 i 2220 „50 
e 42 — | 
t 3),160 ( ,053 
V 10 566 
8 9 
713 
57 
4991 
33565 
40,641 
D 3 . Note, 


(54) 


Nate, That the Cube Root of bne Number be- 
ing divided by the Cube Root of andther Num- 
ber, brings forth the ſame Quotient as if the 


Numbers were divided, and that Quotient 
Cubed. | | | 


To find the Ullage, or remaining Liquor of a 
Re Cacł ſtanding, © . | 


There are ſeveral Ways preſcrib'd for this 
Ullage, but 1 dare ſay none juſt, therefore I 
would adviſe the honett Gauger to conceive it 
as Two Quantities, One Quantity being from 
the Bung to the Head whereon it ſtands, and 
the other Quantity from the Middle of the 
Bong to the Liquors Surface, computing that 
below the Middle of the Bung to be half of 
the Content, and Meaſure the other as the 
Fruſtum of a Spheroid, and add the Two Quan- 
tities together for the 5 Liquor, or 
Meaſure the Vacuum as the Fruſtum of a Sphe- 
roid, and ſubſtract it from the whole Content. 

I have wrought all the foregoing Propofitions 

if they were Beer; and becauſe Wine is ſel- 
dom or never put into any other Veſſels than 
thoſe of Circular Form, ſuch as Hogſheads or 
Pipes, Cc. I have only made a Line for Circu- 
lar Solids, beginning at 6,55, being the Cube 
Root of 294, v7Z. the Square of ſuch a Diame- 
2 which holds a Gallon of Wine at an Inch 

A WEE 1 3 
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(55) 


The Diviſions on the Circalar Line of Solids 
for Wine Meaſure. 


4 
H E Firſt Diviſion is F %. 1 3 | 


in Length — — 

The Third — — 19,95 5 
S TheFourth — — 26,6 = 
 TheFifth — —— 3325 

The Sixth — — 3959 .6 

> The Seventh, ——— 464553 7 


| 

' © Suppoſe a Wine Cask, whoſe Bong-Diame- 
| ter is 26,6, and Head 19,95, and Length 39,9, 
- what's the Content. This would require 67 
C Figures wrcught by Inches. 


f e 
*| By the Circular Line of Roots, * 
| Lengthzg9 =5 Bong 4 | 3,7 Mean. 
Bo 26,6 =4q Head 3 3,7 
ead 1 —— e 
„ Diff. 1 Tr) 
— 13,99 
Mean 3,7 6 Length. 
$2,14 Gallons. 
D 4 | The 


He 
; 


_— —_ —— XX 
* _ - l 


8 0 56) 


The Deſcription and Uſe of the Lines of 
Areas, and Contents, for Gauging Malt, 
in Cyflern vr Floor. 


TH E Square Inches allow'd to be in a Buſſiel 
of Malt are 2150. The Square Root 
whereof is 46,36, of which Length is the Di- 
viſions on the Line for taking Areas in Buſhels; 
and 12,9 is the Cube Root, and Length of each 


Diviſion on the Line of Solids, for taking Qon- 
tents in Buſhels. | 


The Line of Areas. The ſolid Line of Solids, 
Inches, N. of Roots. Inches. N. of Routs, 


46,36. = 1 12,93 I 

92972 —=2 25,8 42 
139,08 = 3 38,7 | | 3 
185,44 4 5,6114 
231,8 —= 5 64.5 85 4 5 
278, 16 1 6 774 1 = | 6 ' 
LF . 
370, 88 = 8 103,2 8 
417,24 — 9 116,1 9. 
46309 — 10 129,0 (10 


Theſe Lines may be put upon a Tape, for 2150) 
the Four-foot Rule will contain but One of 
the Lines for Areas, and not quite Two of the 
ll | 
Suppoſe I were to take the Dimenſions of a 
Floor of Malt with the Line of Areas, whoſe 


Length is 370,9, which is equal to 8 on the 
Line of Areas, By 


5 
4 


8 
1 


(537) 


By _— . By ſolid F 
370,8 Lengt * == Leng 
185,4 Breadth. ==" Breadth. 

14832 232 Area. 

18540 Al 
29664. 
3708 


159)68746,32(3 1,97 Area, 
6 


Now r a Steep of Malt, whoſe Sides 
e each 64, 5 equal to 5 on the Line of Solids, 
bd Depth 103,2 equal to 8 on the Line of 


J. a 
By Inches. By the Line of Solids. 
64,5 5 
6455 5 
3225 25 
2580 8 
3870 ad 


200 
2150) 416025 (1,93 103,2 
20102 1 293 
7525 2 
1075 309 
9288 
1032 
199,176 


= . 
. 


(58) T 


This Difference is qccaſiofd by the me 


o 
ö 
F 


Remainder, 1075 in the Diviſion. Feet | 


5 - S 39 
Board and Timber Meaſure, by Pen af 3. 
Gunters Line, and by the new Line offi — 
Sarfaces and Solids, | D 
THE Lines of Surfaces and Solids being i 12, 
ready on every Rule which has a Line 3, 
Inches, I have no Occaſion to Treat of it othe — 
wiſe than to adviſe thoſe who have a Mind 36, 
have it ſo, that a Foot of 12 Inches ſhould i e, 
divided into 10 Parts inſtead of 12, and cl. .— 
of thoſe ſubdivided into 10 Centefimals ; tht 42, 
your Work would be more eaſie than it nll 
15.: For the Parts of an Inch creates ſorpe Trail _ 21 
ble in the Working, whereas the Decimal [ Fr 
viſions includes theſe Parts, and they Cube 
2 as whole Numbers, and the Decin e 
are eaſily valued. | Rule, 
Example, A Square Piece of Timber 3 kr Bi 
6 Inches each Way, _ to 3,5 DecimallyW ment 
the Rule of Roots ; for I make 12 the Solids, 


Root of 1728, the Eirſt Diviſion on the | 
and fo repeat it as often as Occaſion ſerves, Of Sa 


arg 


(59) 


Feet Inches, Foot Tenths. 
3,6 | 343 
3 46 | 395 
10,6 7171 
1,9 5 105 
— . 
12,3 12525 
3,0 —— 395 
36,9 6125 
651 3677 


42,107 Content. 42,875 Content equal. 


12 Inches is the Square Root of 144, the Su- 
perficial Inches in a Foot; and it is ikewiſe the 
Cube Root of 1728, the {olid Inches in a Foot; 
therefore being call'd:1, 2, 3, 4, Cc. on the 
Rule, inſtead of 48 Inches, and each of thoſe 
Feet divided into 1, 2, 3, 44 5, 657, 8, 9, ſmal- 
ler Figures, it will be the moſt proper Inſtru- 
mo to take Dimentions, either in Surfaces ar 
ids. 


Of Sarfaces. To meaſure a Square whoſe 
_ are each 0 Inches, or 5 Foot 10 
ache c. 


Multiply one Side into the other, and di- 
vide by 144. | | 


Vul- 


FR. 9 —_— - \ 4 T —_— \ i l ab N _ Wo 
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( 60 ) Vu 
The E 
Vulgarly. Practically. Fer 

70 Feet. Inch. 

70 5 

— | s--- 
1.44) 5900 (34. — " 
580 29, 2 | 144) 

3 2, II 2 
| I, II = 

344 0 By G 
a nches. 
The Practical Way is wrought thus, multi- A Rt 
ly 5 into 10 Croſs- ways, which makes 4 Foot Wale!lag 
2 Inches, and then 5 Times 5 Feet makes 25, Rt fall 
and 4 is 29 Feet; then, becauſe 10 Inches is the lunt A 
a 4 +, take the 2, and the of the firſt Line, te Side 
and ſet down, then make a Sum, which b he Side 
here 34 Feet. ice Or 
By Gunter, As 1 is to 54, ſo is 54 to 3408, 35.1. 
Feet. he Con 
To meaſure a Traperia, take the Rule — = 
directed in Page 40 for the Surface, by di-fſþ;. *** 
viding it into Triangles, and the Rule for "Dea 
Triangles is to let fall a Perpendicular from an Mul | 
Angle to the neareſt Place on the oppoſite Side, IP - 
and + the Perpendicular into the whole Side, f B., S. 
and divide by 144. the 


* Vul- 0 


61 ) 


4 
8 
S 
"4 


Vulgarly. Practically. Decimally. 


1 The Baſe. 42 Feet. Inch. 3.50 
„ ee 

| — 2 9 Pepe, —— 

126 — : 1750 

4 I26 7 * 0==. 2450 

1 — 12 9 700 

n 9,625 

35 . K 


2 as I 13 F, fob 2 4 2 | to 9 Fage7 2 
NC ES, 

A Rhombus and Rhomboides are only Pa- 
alellagrams out of Square, there fore you axe to 
2, K fall a Perpendicular from any one of the 
the lunt Angles, to the neareſt Place of the oppo- 
ne te Side, and Der the Perpendicular into 

he Side, and divide by 144, or work by Pra- 
ice or Decimals as before, or by Gunter thus, 

As 1 is to the Side; ſo is the Perpendicular 0 
he Content. 
To find the Content of a Circle. 

Multiply half the Circumference by half th 
| Piameter, 4 divide by 144, or by the Practical 
r Decimal Ways. 

Mulciply the Diameter by 3,14, and vou 
ave the Cir erence of a Ditele. 

By Gunter, as 1 is to & the Cixcuraerence] ſo 
r the Diameter to the Content. 
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Inſtrudt ions for Flat- work, as Painting. 


| As Rooms are of ſo many various Forms, 

ſhall only give a General Rule in all Caſes, 

Take a String, and apply one End of it to 
any one Corner of the Room, then meaſure th: 
Room, going in to every Cotner of the Mold- 
ing with the String, until you come at th: 
Place you began at; then Meaſure how man) 
Feet and Inches the String is, and ſet down; 
then Meaſure the * by the ſame Method, 
going into every Anglè of the Molding, and ct 
that down under the other; multiply the on: 
by the other, and divide by 9, and the Qzotien 
will be the Yatds of Palnting, or Walnſcot. I 
there. be a Chimney, Meaſure the Chimney bf 
the foregoing Rules, according to the Figure d 
it, and deduct from the whole. 

Glaziers are to take the Depth and Breadt| 
of all Windows that are alike in Inches, and 
make a Sum of all che Depths, and likewiſe d 
all the Breadths, and multiply one by the othe: 
and divide by 144, and the Quotient is Feet 
or by the Rule, as one is to che Heighth q- 
Depth of the Whole, fo is the Breadth of th: 
Whole to the Content. 


Meaſuring of Solids, apply'd to Timber and Stone 
By Gunter, Set one Foot of the Compaſs 


in 1, and extend the other to the Length of th: 
Side in Feet and Parts, viz, 3 Foot and 4; the 


turn. your Compaſſes twice at that Extent, and 
the Point will cut 34 on the Rule, and fome 
what more. 
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